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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide a uniform threshold value and 
transmission inductance, less characteristics variation 
due to hot carrier effect and highly reliable and stable 
characteristics regarding a manufacturing method of a 
GOLD structure MOSFET. 

CONSTITUTION: Ion implantation of first impurities is 
carried out to an element region 2 wherein a gate 
insulating film 4 and a gate electrode 5 are formed 
using a gate electrode 5 as a mask, an oxidation- 
resistant film side wall is formed at a side of the gate 
electrode 5, a surface of the element region 2 is re- 
oxidized to form a gate insulating film 6 and the 
oxidation-resistant film is removed. Ion implantation 
of first impurities is performed for the element region 
2 using the gate electrode 5 as a mask, a conductive 
layer is formed on the element region 2, an insulating 
film side wall 9 is formed at a sidewall part of the gate 
electrode 5 with a conductive layer, a conductive 
layer which is exposed through wet etching is 

removed to form a gate electrode extension part 8 and ion implantation of second impurities 
is performed for an element region using the gate electrode 5 having the insulating film side 
wall 9 as a mask. 
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a. 

k ? ^ ^ y ^ r^mzm ^ h&mmz* 

ffi«:»f5Xa, 

a. 

SEBitfklRf-'r K v* * ? \Z L TSWSft Srtf 
^xyFxyfy T^fkK J: <9 Wit — 

/wsr^-rsxa, 
-rsxa, 

a, 

■mmmmmxmm-rzv- bnmi&tkmmist-tix 
a> 

SElftfidBlf--r W*—/\<'%%1rZ>V-lW&*-v*9\z 
Sr^fig-fSXa, 

au s$ 2 <nmm tm& vu^-vf-v 

U &V-VW&<oM®m\c&2<nmkiUR+4 w* 

-^sr^fiK-raxa. 
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» 2 ©wwuif--r K^^-^^i^i-rsia, 

K*»- h««±fc£tf**«*LhKiS2<&iS^fcflM 

fsxa, 

SEfE2«)*«»i:t|ft$M!!SrJt«L, K«ltBI«:Aj!rtt 

k 7 ^ x y ^ y ^© t «t 9 2 <z> mnm * * v '< 
to a. 

T»l-KffS2 0W«Ji!i»c>*9«y-h«ffifcflEy- h 

a, 

xaSr^tfi 1 1 1-5 *5»*8B«>l!Jt*S. 
20 [HWOTlSSa&fftW] 
[00 0 1] 

[M3t_hO*i|ffl»if] #»«tt¥*fcSII<0|«62rfe, 
ftKGOLD (Gate Over Lapped Drain) If it<£>MO S 

[0 0 0 2] VLSI CfflV^MOSFETC^t 

1^-5^ — ^lx.li^*!i-lCfc^TttTTL^i:(7) 

30 ->3 — hf-^^/Wk^tvfcl^iC't y— k 

ttl^U#5«t pJC, LDD (Lightly Doped Drain ) ft 
^IIDDD (Double Doped Drain) fl|ig^g||$Hfc 0 
[0003] 04I4LD DffligMO S F ET©gS|fi 
Hk H5li:DDDtSitMOS FET<75«S:gf®|gT*fc 
5 0 ZiXbtomX-U^X ; 5H±p- §?•>!) =y (SOS 
ffi. 52tt^T-SS« > 53J4 7 -A' KBWkBI. 54»iy- h 

mitm. S5it7-t-mfe. 56s «{Sig«y-^M«. 56 

40 K 58S »±SS»#y-.*fB«. 58D ttiKKft K 
59S , 59D ttfi«ajj?K-7'SS:^i-„ 
[00 0 4] L/4>U H5{C7p-rDDDtSit(C(i x h*U 

ix5fcfttfi*«*K-7'a59S , 59D ^y-hm«E55 

rot* 9 ^ftwifAlc:^ 9 IF***©**!- J: 9 Sftf^iS 

**«ttT-T4 tv^ mm* 1 *) v s mffiTi±^ibm 4 \zm 

50 [0 0 0 5] L^L**S5>. rWLDDffiigt, "> 3 — 



3 

u-^finJ!inai»Uc*:«*«M4^t*s*e>ix, n MO S F E 
T, pMOSFETBl^ LtmiflDttT, £i§=V 

y? * yx<Dmfia&qE.-r 

[00061 -tV(4, ^ififgroflSS^tCio-OD 

K^-fi^C, %:<D*y hil/?hoy ( eh ) y 
- hKfcJBS54f (caA$nry- hSffi55iCASBESrPn 

[0 0 0 7] © 1^ K?*- 'WCOJlMKKStTSifi 

A^57tcj:*B(ij©^jjcJ:oT»R5iffi^fft*tC, r 

[0008] :©i?^LD DtsaoraJH/ftSr/BSW- 5 
fcfeiC, i£¥, LDD«3ftlC*J»t5fi»«y-^««& 

t l/^fS^fiil^ >-^^ ? >X<D%9)Zftl±LfzGOL D 
(Gate Over Lapped Drain) ffiigcOMO S F ET/^tt^ 

[0 0 0 9 J 

[teJfccO&frf] f£#» ±EGOLDiS©MOSFET 
[0010] 16(a) #BS 

iU*>. *1\ «^.tfp- MSiSS5L®iC*?-fflJ«52Sriif 

52±|CJBl©y-MMk)R60S:JK^L. ftv^-C 
±HW*tfn* So^ltOjKySiJlL6l SrJfMU t» 
^ffilCi 5/ 5=- y 7* h s, X t f£ 5 35 2 CO y- h &{UR62 
fcflMLfctg, *CO±\£m£< n* 5}c0|? 2 co;tf y Si/f 
163 5:«U *^T-^«^ffi(CSi0 2 !l64SrffM-t-5, 
[00U]H6(b)M 
&I^T\ Si0 2 J|f64.K:U^2GO;tf USiJf 163 imti^2(D 

lC*tJ^-t-5BffSW*i(C/<^— LT, _hffi(CSi0 2 J|g 
643:^53? 2 co^ysiy- S.t^63&flMU 
w<DJB2<Z>y— hflMiea&^^KU micO^USiJl 
161 &t>'glcoy- hi6ftR60*iiLT«fi5lffi|i»f(P 
* ) 5rf£sg^(c^^->ttA-r5 0 (156S&U<L56D|-J:(£& 
Jt ttA^ifi) 121 6 (c) #oa 
&<^T\ ±ieS*E±tC0iJ^.tfCVD-SiO a »M^^BgL, 
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hs"<£ Uili^y^fil', SS2coy- hiBfi 
63co«ffi fcfflfcWKSiOaJR It -f K £ * -/U65*»j*-f 
<5 0 

[ 0 0 1 2 ] 13 6 (d) #.B3 

*^-C±BKSiO»JR64Sr* LWffilwSiOaK-ir-r K?*- 
' «5?:ft5l2©y- h€ffi63Sr-r^^(cL, £ 1 co 
y- h&{t:IIl60£* hs/^'i LtS*i4K7^i7fy 
y^&K J; 9 $ l <T>ifs ]) Sig 161 y f - y / 

10 Bfc£LT!Bi<z>jKysiy-h3ffi6i«:fl&£U &^T*c 
Wll©^- h^1eE6lSr-7^^»cLStSrt»c:flt^(As)«r 

v\ Birfe{&SSj^aA®^156S, 156D#.tf_klEiSS&g!}t 
SaAfiBJtfSrgttftL'T, n" Scoffing y-*fgi!£56 

s t (s»« k w >a«56D , avn* aoffiasy- 

[0 0 13] : W i 5 *'«*ft-C'M$tl5 GOLD 
WitMOS FETlCjS^Tfi, ilEMitXSW^±, 
20 y-htt«AJ, x 7 fy/^hy/'!i:Ltlv^l2(?) 
y- hlMfcH^&tf-LT, y- ht LTitflaief SJB 

i coy- hsii6it y- hmEz>sfflgepAn$*i5B2(z> 
y- hm&63tfcmm £titz2mffimzteztzib\z, % 
2coy-h®ffi63{cgiAn$H5y- hifffi, Lt^ffl 

l-tt'<T^:ifi(Ciii^UE^.£ > Slc/ < CoT F E TCO^/IIE 
t"fy®JsE56D A\ ^lCO/-K!JSigl54 SriiLTCO^ 

30 ^ #jtic tf e> o f * £T o i v ^ fBMIfi h o fc 0 

[0 0 14] St, ±!2y- H!jBZ>±#£ig»t57t» 

t» i wy- h*«icBty- hS^SrPnioT-# s <t p 

[0 0 15] ^;r«, ±S2y-h®JEcOJb#SriIIffi 

e-ffoxy- M;iicoTgi5(-{£8gScoy-y.su ? kw 
40 ym®£Bf$.1-zjj&t>PZ.&btitifi\ rco^-jfer-fi, 
-f tyttA^S^-f tySAMtKif t5 fcfcl;, # 

Sco y-xsi>' K vti«tjgfi8-r n iitBH-c*) 

[0 0 16] 

50 <, ^fUT-^-^^^WI-^GOLD^itMOS F 
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E T w^it^ffirotlW^ S to 1 r*. 
(0017] 

ISUI«:**-r5fc«>0>*&] i:!2ISJ?i(Ofi?*»4, 

IS, ay- hftttiSr^^^f-IHJeJiKBKftfflt** 
ay- H6»IRS:^ h *s'<\z.LX It 

y- bmm<ommm\cmmtm-r<( k* 

h^^v^fglci^aB&fclBlT-^ Ft*-* 
£Rfc£1-SXS, flEy-hS&fc^^KLTSrHMe 
rttCii^toiC^lco^ifiE^i^^^^ttA-t-Sia, ay 

x®, Km 2 «>*«»-h(ciftakjit4ri«« mmmmz 
ay- h^sroflyigagic^jn^^ k**~ ^srffM-r 

ay- h«^{Rij§iffiT-jsciii-5^- hmtssftgc^ 
$-rsx&, aift«Bs-^^ K^^-^ff-rsy- h® 

If 9 IC L*?f(*n£i|&ft£II 2 (D-^ma^-i 

y- U ft^fgl©#fI?:ML, 

yf^m^fflt^iy- f-iffe^SI?:^ h s^ldLTa 
m l WiBSfftJIS^^ l <75#mJf vyuajg 

s, ay- h mm AL^t^m^m^izm 2 mmmtm 

£*f®U ttm2(OEm\m^%MiY'y^^-y^y^ 
£ 5 g^y- KtelWR*^ h s"<fc LTilx y ^ 
>^L, »y— ha««fllJ§gffitcS2«>iH«fkR-^>f K 
9*-^5r)fMt5Ii, l «)««s<kBS&ata« 2 
tfJltSKtHg-tf-'f K?*— /u ? (.TLX if tWfcSrfT 

«t 9 k$ i nmstmmRxmm 2 am 

wwmssrffM-rsi®, as2cowss±tcifes^ 
am 2 togs® hy^at^iiyfy/L, a 



W> «PM^5 - 6 7 7 7 6 
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v^^lcuaSKfkllESr^ hy^t Lt^xy 
>y*&l-«t "9SWi-5»2©#as*38»ifi«j^l»£ 

u Kiiaw^-f K^*-/KOTat-a?B2©wsai» 
e>« 9»y- hmffiicay- hmffiotjiiE-cigii-f a 
y-hmssftSBSr^-rsxs, tt&tug-!^ k** 

tolc|S 2 ©TttttfcY ^-vSA-rS XgS:^rtf**Wlc 

j: 5 ¥m*mm<DWSt*miz. «t o r it j& $ tia, 

10 [0018] 

tf. 1 2 3tt7^-yuK* 

S*R, 4 tt» 1 «>y- MftlSkJR. 5USl«y-H 

& 6i±s2©y-haa« (Hswkfli) , 7Sii{£jgg 
*saa>e)*5iB2<oy— has (y-Mnsig* 

95) , 9r±J6SK-9vf K?*-/K 10s ttiti&gy-T. ! - 
10D tt*»«K^>r UTV^S. 

[0019] in*>*%p^(cj:^«, h 1 5 
20 8!i<oy- n«5ro'M< £ fcflMBST. %\(r>f- 

fc*2©y-hfft|»R6fe^LT» (g^«y-^fflig«7S 
RU&mm KU"f >««7D±ligffiLT45GOLD« 

itMosFET^fig$H, ffiim#iitt, n©y-h 
®ffi5 tfsil:{5:2i5S2(7?y- hm^sidtg^p^ttsro 
T*, rro^2coy- hS<S8oomffilcj:o-c, ^s/h^ 
^9 hn>(^aAICj;9{g8ff KW^*«7D±«>Jft|ft 

[0 0 2 0] Sfc, Xiewip^GOLDflfitJCti^T :•- 
-ixf)(0®%7SSWDW±g|5{c:*s/ h^k^ hn 
{Cfc^Ttt, Xffi®i€7SS.t>'7DX(7)^2 00y- h«M 

40 i(oy- h*fe»ii4 a <o hW.<Bf$.-rz><DT\ y- h- 

h*U"f vPaWtJEcOf&lX, y-h- Y\/<(vW)—9(ritiL 

[0021] ire, (s*Ky-^««7s&veai«Ki' 

-f >ffl«7Dro«SrJft£i-5<ft«dK^>r K^-A^IS, 
^l<75y- hSffi5 60*ffi(CfpHN % aojIjEl/^SS^lb 

*5»2(oy-haffi8<75mna»i«)y-hJiffi5jcj: 
fife-r s m<n g^-tt k 7 ^ x. y f- > r tt 5 1 f- v y 
50 m2<nmm.m (iB2waffi8i-ftss) ^ffl^^ns^ 
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riSyV-^7f?te££»t-5rt/&s*<, Hie. &£Mg-9- 
■e, fiffi i ffijcftisi-jc^ttjt* L-ccwcs^fcigia-r 

^y_- v ^ AftC&ifcRlM Kv*-/^^*? 
[0 0 2 2] 

[0 0 2 3] El 2 (a) #HH 

1 ©^S^ffl^TGO L DlilMO S F 
ETtrJftftt-ftKiWLTW:, F'lxtfp- SSi«ffi2i±(c 
SKSfl^SfcU: 9 , *^fH«22&«5£#flir5J¥£40 
00AS«©7 -/u KlfeftK23*ftJ& U Jfc^T-jRSffc 
{dJ;*J^^22±tcff$ lOoAftSwIgiooy- h& 

<t9. 0l;tf4*)¥$lOOOAfIJtcOrr S^USiStJ? $10 

ooA&;fcD*>"irxx>->!;iM kcwsu 

[0 0 2 4] El 2 (b) #93 

ft^-e, ±ffig«_k(ccvD jfefcj; QfMMUR-p&SVd 
200AHSW^ft;->y 3 >(Si 3 NJ IH3l5rii^-rS„ 
[0 0 2 5] 12 2 (c) #8?. 

; rj-7 , 41rvx.y=f-vy (RIE ) ^UKU^. 
- h^fkS^24Sr^ h y/<£ LTSi 3 N 4 Hg3l<Z>:£ffi.xy f- 
^3rfTi>\ SI 1 ©y- h^j!25W{|i|iiffiCD^.icSi 3 N 4 
Blf-'T A-31S £8ti?$-t±So fc*>\ CLGORIE Ja 

sic & v » rs i mm. i s k * - ^ t $ * 4 n 

fcJ6J£f4, Si 3 N* lig31GDff£&, h^fkfll4 

t, SiS«2iH0>Stb«:Stt3£g;4S*>5 o 
[0 0 2 6] EI 2 (d) #BS. 
*t*"C, JLS23S 1 60 y- hSffi25eO«§iSi0>Si3N« fll^ 
-Y K?*- /U31S £^*?<cLiS*R8£ffc&fri/\ Sififfi 
2iS(c)¥$ LOoAMitcoS^fbSg (^2ooy- hfiftft: 

l¥£ l50ASjK«O»2(Oy- Mff{k«26(^ftL. Si 
»y- hfltffi256D_kEfCi l00ASj$0OjWV^Si0 2 ai327jS 

[0 0 2 7] El 2 (e) #BB 
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&^x\ (hpo 3 > mz&zv^v 

fiV^- MH£25ffia§gffi<£>Si 3 N 4 BSiM K?*-/t-3lS 

5o itO-Y^-vaAtt, i§£tTfc>ft5 J: ? Id, 150 AS 

P* &Affii&127SRtfl27D<Z>fcWjg 

©SEAfctttt* M*-t£to'M^*>l>*- : 30KeV , K-X 
10 ft : 2 X10 13 cra- 2 S«t^S o 
[0 0 2 8] El 2 (f) #BB. 
fti^T\ CVD ftl^J; 9±IEfiS±(C^2cO^:||JiT*fe5 
500A&JE£>n* S*ySill28 £*ISU 
ftl^T-^W-ktClCVD &(C £ <0 I? $ 2000 ASgCOSiOzHSr 
*»U fc^-e»*3R0>#x$rffli^.5RIE £ 9 ± 

tESiOaflico^ffii-yf-vrSrffoT, n*S#ySill2 
8 Srfi-f S3S 1 coy- h«S25<0«|ffiiai32OOOAS£ 
WSKyH-ih-T K£;i-— A-29£JIM1-3 0 £jb\ roOSi0 2 

20 i LTtt*^®«22±|Cj££-rc.;KySiSl28 #«hB1- 
5<7)T\ * : F1SJ«22<OSi»E2lBas^7t-i^'^SfeS:S 

[0 0 2 9] 12(g) #BS 

* 3bKySi£l29 ^r^L> » i ©y- M;ffi25roWlffi 
«5*»ibSi0 2 Slf--i' K^^-/U290i£T§Plc:SSL, mife 
% 1 ©y- KS^25COfiil®^-C'^ 1 coy- hSffi25(C& 

tt^ii-rs n* s^ysisi28 ))>5>wi2©y- vm 

30 fii28Sr^-f5. ^fc, ±f£60i o icff 2 ©y- KSIsE 
28 0V< ^ - =. v ^5 r> i y h i y f - V «t 9 * ^ tb-5 
C0T\ Si£t62lffi{C(iy^-^5S.|?$n/iV\ Sfcg 
1 <Df- YW& 25<7?±E(Clii^v>Si0 2 flg26^s#ft-r'5«O 

(S25^^c y f - y>f $ r 1 144 \\ 
[0 0 30] El 2 (h) #BS 

.hiesioji-y-^ K**-A'3o«:^tf»i ©y- 

h««25«r-r^y{CL. ^2 coy- hKftK28Srii 
^M^KStJSC As* ) £:« «^ffapjix^/udp- : 50 
40 KeV , K-Xft : l xiO I6 cm- 2 mSco*(*T-l'^^i£A 
L» ft^t?«iff 850 o CgJSWja^T'T = -/U^S?ri£ 
L, ±ffiAs&t>*Htrtefg^S P* j£Affl^l27S&^ l2 7D<7) 
P ItmmtL. n* S!iB!ai«y-^«*30S % n* MiSi 
»« K >SB*30D . n" iMfc&£V-xm®.27S R 
Vn" ®«S**KW >««27D*rJBfi!i-f5o 

ett<t»att, siwfTfcftasffliftiMJiy 7n-«oH{© 

[0 0 3 1 ] ^-LTWfg, m^L^^A'\ PSGfrbtiZ 
50 y^n-Sajl, Sd^^^4$tb, *«Wldfii5?Bl 
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(Onmz. £ 5 G O L D WitMO S F E Tfr%j$.-rz o 
[0 0 3 2] &%WlZ&Z>%2(Dj]m<7>mi&mZ 

H 3 (a) #SS 

HlCfli 5 2 O^te £ m l^T 0SJ X. n ^ + * /US<7) 
GOLDffiitMOS F ETSrffMfS^LTIi. ffi 
<0^--HWkl)l24<0»BKSix*:*-?8|lje22±lC, ff£ 2 
ooAfg&coH i wsi 3 N* m^±m^i-^m i roy- h 

2tf>Si 3 N« R&ifHItU &l^T-RIE tUMiC £ 9 ^ l <z>y 

- K^ftfil24^^. LX±wx--y3->f$:ft\'\ 
«ffiftW±ffi*5Si 3 M« BS33-C«fc;h.fcSS 1 C0^- h€S 
25£ffM-f-5 0 

[0 0 3 3] 13(b) #BS 
&^T\ ±HESi 3 N 4 033^-r^^ CL 100 A 

ftsrfT^ 0 ^t, mttii-zv-bmmimz isoa 

[0 0 3 4] HI 3 (c) #BB 

«fc 9Si 3 NJl34£|&-&L.fcf£, |g 1 «oy— h®^25?rv 
^^(ZLm.2(7?^- MMfcfl|26*SU ffilEHIS0iJ(l« 

t>ttAT5 0 P* aAf>M£l27S£.t/l27D(£>fc' 

-^»«ffiB«)JS$*sflf*ft<(|i(|»-e*4<Ott % 9mIS* 

JSWlsitlfc**. 

[0 0 3 5] 13(d) #BS 

*^ySigl28 SrifgiL, &^T'-£W±KCVD te{C«t 
9 l?£2000A*!jg<75Si0 2 l|g£i£« u %m%U* K J; 5 
RIE n* S^ySiJf 128 £|pf 53? 1 

- M:*i25WftiJi5lf(5(CSi0 2 !ff--r K^^--/W29§rffM-r 

a*22±{C«?£-r5n* S*KySi/fl28 *s«ffi-T5<0 
T\ ^2c7)^- h^fkfll28^SiS«21ffi{C^^--^^ 

[0 0 3 6] 13(e) #BS 

ysi^i28 zm£Lxmiw-hmm25<n<pte< ti> 
ten* mxvsimm i>?)45i2oy- m^sstje 

22(C»*( As* ) S:lWJE3ll(li«|ai«W*f<|:-C-f ^"VttX 

. n" «Hfi»*y-^i!SJ«27s avn- siteaaKu- 

-f >««27D SrJR^-fio rroSttftAaS^. KlcfTfr 
JilWIfettaWco !)7d -^HT^iaT fc i I ^; t Its 
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